國立臺北科技大學九十八學年第二學期
能源與冷凍空調工程研究所
博士班資格考試
空調原理（能源/冷凍組）試題
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	Attentions：
1. There are 6 problems on this exam, of which you are instructed to work only 

   5. If you work all 6 problems, only the first 5 will be graded. 

Each problem gets 20 points.
2. Please answer the problems by order. Don’t need to copy the problems on the answer sheet. Write all your answers on the answer sheet.
3. Do not write your name on the answer sheet.
4. (   )open book    ( V )close book


1.  Consider an enclosed swimming pool. The pool area has a sensible heat loss of 124kW and a latent heat gain of 155kW on a design day when the outdoor air is at 2℃ and 30 percent relative humidity(RH). The space is to be maintained at 24℃ and 50 percent RH. Outdoor air is to be heated to 16℃, mixed with recirculated air from the conditioned space and the mixed air heated to supply conditions. (a) At what rate, in cmm, is the air supplied to the space if the supply air temperature is 35℃? (b) At what rate, in cmm, is outdoor air and recirculated air flowing? (c) What is the heat transfer rate for the preheat process? (d) What is the heat transfer rate for the mixed air heating process?

2.  Carbon dioxide is being generated in an occupied space at the rate 0.118 l/s and outdoor air with a CO2 concentration of 220 ppm is being supplied to the space at the rate of 0.425m3/s. What will be the steady-state concentration of CO2 in ppm if complete mixing is assumed?
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3.  A pipe system has three parallel circuits. Circuit A requires 6m of head with a flow rate of 3.2 L/s ; circuit B requires 7.5m of head with a flow rate of 1.9L/s ; and circuit C requires 9m of head with a flow rate of 2.8L/s. (a) Construct the characteristic for each circuit, and find the characteristic for the combination of A, B, and C. (b) What is the flow rate in each circuit when the total flow rate is 6.3L/s? (c) How much head is required to produce a total flow rate of 7.9L/s? (d) What is the flow rate in each circuit of part (c)?
[image: image3.emf]4.  Refer to Fig. 1, and construct the energy grade line (total pressure versus length) for the system shown. The change in total pressure in in. wg is shown for each part of the system. What total pressure must each fan produce?
Figure 1. Schematic of a makeup and exhaust air system for problem 4.
5.  A given space is to be maintained at 26℃db and 18℃wb. The total heat gain to the space has been determined to be 18kW, of which 13kW is sensible heat transfer. The outdoor air requirement of the occupants is 14 cmm. The outdoor air has a temperature and relative humidity of 32℃ and 55 percent, respectively. Determine the quantity and the state of the air supplied to the space and the required capacity of the cooling and dehumidifying equipment.

6.  Moist air at 16℃db and 20 percent relative humidity enters a heater and humidifier at the rate of 45 cmm. Heating of the air is followed by adiabatic humidification so that it leaves at 46℃db and a relative humidity of 30 percent. Saturated water vapor at 100℃ is injected. Determine the required heat transfer rate and mass flow rate of water vapor.
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